In an interesting contribution to the physics of interference of particles with internal degrees of freedom, Sjöqvist et.al. [1] have shown that if a beam of such particles, in a mixed state with a density matrix ρ 0 , is split in a MachZhender interferometer and a unitary transformation U i acts on the space of N internal states in one of the two paths, a phase difference given by arg Tr(U i ρ 0 ) is introduced between the two beams. Here "phase difference" is defined as the shift in the maximum of the interference pattern. For pure states | ψ 0 > this quantity reduces to the phase shift arg(< ψ 0 | U i |ψ 0 >) defined by Pancharatnam [2] . The purpose of this note is to point out that the definition of the mixed state phase as in ref. These can however be measured in an interference experiment with neutrons or with polarized light if r can be varied and phase shifts measured in the experiment. The basic topological effect namely a 2nπ phase change (n being integer) resulting from a circuit around one or more singularities can in fact be measured without a close approach to the singularities, making experiments easier. In an experiment with spin>1/2, even a circuit around a single singularity could result in a 2nπ phase shift with n > 1, yielding information about 3 the spin quantum number. A modulo 2π description of the phase, as in ref. [1] and in early work on the geometric phase, thus misses an essential aspect of the physics in the problem.
